echocardiography confirmed right ventricular hypertrophy. A diagnosis of congestive cardiac failure was made. This only partially responded to large doses of frusemide.
His symptoms of obstructive sleep apnoea persisted. This was confirmed with ear oximetry which showed that during sleep he became severely desaturated to 17%. Radiological screening, awake and in quiet respiration, showed moderate retrognathism with protrusion of the posterior aspect of the tongue into the hypopharynx. The upper airway collapsed in expiration with obliteration of the airway at the level of the oro-and hypopharynx. On inspiration the airway became patent but remained narrow. The epiglottis was enlarged and the postnasal space was patent and dilated in inspiration, but collapsed in expiration.
Tonsillectomy was considered but, in view of the radiological findings, it was agreed, in consultation, that his tonsils were too small to contribute to the airway obstruction. The decision therefore was to treat the obstructive sleep apnoea with nasopharyngeal intubation at night. It was envisaged that this form of treatment would be continued at home. A 4.0 mm PVC endotracheal tube was inserted nasally into the nasopharynx. This was achieved after much patient and careful explanation to the boy. The technique consisted of using I % lignocaine ointment for lubrication and advancing the tube during inspiration. The distance from the nostril to the ear lobe was used as the initial guide for tube length and proved to provide a clear airway at night. At no time was any bleeding caused by the tube's insertion. With the nasopharyngeal tube in place and secured with adhesive tape, oximetry through the night showed that oxygen saturation was maintained at 70-80% during sleep with short episodes of 30%.
Immediate improvement in his health was noted. Exercise tolerance improved and he became more alert. Suctioning of the tube was initially required and after nine days the parents were able to pass the tube with assistance from the boy. This was so successful that he was discharged to his home in a country town 1000 miles away. Diuretic therapy was maintained.
Three months later his sleeping pattern was still good. He had returned to school and was able to ride a bicycle. His cardiorespiratory problems were controlled with a nocturnal nightly nasopharyngeal airway and diuretics at home for three years. Over the subsequent year his mucopolysaccharide disorder became more severe and he died.
DISCUSSION
The mucopolysaccharidoses are a group of inborn errors of metabolism in which there is deficiency of specific lysosom~l enzymes, which result in the progressive accumulation of mucopolysaccharides (glycosaminoglycans) in tissues. In MPS type 1 HS, accumulation occurs mainly in the skeleton, the viscera and the central nervous system, as a result of a deficiency of the lysosomal enzyme iduronidase.
Bone growth and structure is abnormal and results in abnormalities of vertebrae, and therefore the neck is short. Glycosaminoglycans accumulate in tonsils, adenoids, in the soft tissues of the neck, as well as in the lungs, cardiac muscle and valves. Thus, there are many reasons for cardiac failure and the breathing problems demonstrated by this boy.
This case report describes a boy with advanced mucopolysaccharidosis type 1 HS with congestive cardiac failure and obstructive sleep apnoea. It is well known that obstructive sleep apnoea due to upper airway obstruction can cause right heart failure. 4 The cardiac failure in this case was undoubtedly aggravated by the mucopolysaccharidosis cardiomyopathy. The way this patient responded to therapy demonstrated that the major component of his cardiac failure was due to obstructive sleep apnoea.
The method used for relief of his obstructive sleep apnoea was acceptable to the child and his parents who were able to manage this at home. Tracheostomy was an alternative which was considered. However, the shape and infiltration of his neck made this impracticable. In addition, the difficulties associated with managing a tracheostomy were much less acceptable to the boy and his parents.
Children with non-correctable obstructive sleep apnoea, as in advanced mucopolysaccharidosis, can be managed conservatively with minimal problems and with improvement in their quality of life.
